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ALIGNMENT MARK CONFIGURATION 



CROSS-REFERENCE TO RELATED APPLICATION 
This application is a continuation-in-part application of, and claims the priority 
5 benefit of, U.S. application serial no. 09/521,021, filed on March 8, 2000 and entitled 
"Alignment Mark Configuration". 



BACKGROUND OF THE INVENTION 

Field of the Invention 

10 The present invention relates to an integrated device. More particularly, the 

present invention relates to an alignment mark configuration. 
Description of the Related Art 

Photolithography is a critical step in the fabrication of an integrated device. For 
any general type of device fabrication, depending on the complexity of the product, the 

15 number of photolithography processes that are required to complete the product vary in 
number from about 10 to 18. In order to properly transfer a pattern on a mask to the 
wafer, the location of the alignment mark must be identified to accurately register the 
pattern on the mask with the previously formed pattern before performing the exposure 
process. The issue of discarding the entire wafer due to a mistake such as pattern 

20 misalignment in the pattern transferring process is thus prevented. 

Proper identification of the alignment mark location mainly relies on the 
topography of the wafer surface. A scattering site or diffraction edge of an incident 
light is formed during the alignment process. The diffraction light reflected from the 
alignment mark is used as a signal, which is received by the overlay detector, to align 
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the wafer and the mask. 

The alignment mark is usually located on the scribe line and is formed 
concurrently with the shallow trench isolation structure. Since the last step in shallow 
trench formation is chemical mechanical polishing, damage may be inflicted upon the 
alignment mark to various extents due to the influence of the topography surrounding 
the alignment mark. If the damage inflicted on the alignment marks is too serious, the 
overlay detector cannot detect a clear alignment signal, causing a misalignment. 

In general, the scribe line, depending on its orientation, is differentiated into the X- 
direction and the Y-direction. Surrounding the alignment mark in the Y-direction is 
usually a large flat region, whereas surrounding the alignment mark in the X-direction is 
often a large region of the trench structure. When a stepper and a KLA overlay machine 
are used to detect the extent of alignment between an upper layer and a lower layer, the 
overlay misalignment values detected in the X-direction and in the Y-direction are 
selectively presented in Table 1 . 



Stepper 


KLA Overlay Machine 


X(3 sigma) 


Y(3 sigma) 


X max 


Y max 


1.526 


0.014 


0.707 


0.044 


1.572 


0.018 


1.330 


0.105 


1.392 


0.015 


1.085 


0.050 


0.842 


0.024 


0.744 


0.051 


Ta 


ble 1. 



Based on Table 1, the extent of misalignment using the alignment mark in the X- 
direction for alignment is significantly greater than when using the alignment mark in 
the Y-direction. 
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SUMMARY OF THE INVENTION 
Based on the foregoing, the present invention provides an alignment mark 
configuration, wherein damage to the alignment mark due to chemical mechanical 
polishing is prevented. A sharp diffraction pattern of the alignment mark thereby 
results to allow the overlay detector to receive a clear alignment mark signal and to 
increase alignment accuracy. The overlay accuracy between upper and lower patterns is 
thus increased. 

According to one preferred embodiment of the present invention, the alignment 
mark on the substrate comprises a plurality of recesses. If any type of trench, for 
example, shallow trench isolation, is also being formed on the substrate, the spacing 
between the trench and the alignment mark must be at least five times the spacing 
between the recesses. 

As a result, subsequent to the planarization of the insulation layer by means of 
chemical mechanical polishing after the formation of the trench, damage to the 
alignment mark is prevented as a simple result of the topographical relationship 
between the trench and the alignment mark. 

It is to be understood that both the foregoing general description and the 
following detailed description are exemplary, and are intended to provide further 
explanation of the invention as claimed. 



BRIEF DESCRIPTION OF THE DRAWINGS 
The accompanying drawings are included to provide a further understanding of 
the invention, and are incorporated in and constitute a part of this specification. The 
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drawings illustrate embodiments of the invention and, together with the description, 
serve to explain the principles of the invention. In the drawings, 

Figure 1 is a schematic, top view illustrating the alignment mark configuration 
according to a preferred embodiment of the present invention. 

5 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
Referring to the Table, irrespective of whether the stepper or the KLA machine 
is used in detecting the overlay results, the overlay misalignment values in the Y 
direction approach zero. On the other hand, the overlay misalignment values in the X 
10 direction are significantly higher than the overlay misalignment values in the Y 
direction. 

Based on the above overlay misalignment testing result, one can deduce that 
when a trench is formed on the substrate, the spacing between the trench and the 

a i '- 
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^ alignment mark cannot be too close so as to prevent any damage to the alignment mark 

1 j 

jf fa 1 5 during the chemical mechanical polishing process. 

eft 

p Figure 1 is a schematic, top view illustrating the alignment mark configuration 

according to a preferred embodiment of the present invention. Referring to Figure 1, 
the alignment mark 106 on a substrate 100 is formed by a plurality of recesses 106a and 
a flat spacing 106b between the recesses. The recesses 106a of the alignment mark 106 
20 can be, for example, a plurality of trenches formed according to the fabrication process 
for a shallow trench isolation structure. The width of each recess 106a is about 2 
microns to about 6 microns and the width of the flat spacing 106b between the recesses 
106a is denoted as "d", wherein "d" is about 6 microns to 12 microns. 

llie^jub^rat-e^OO^ ils u cui upi i s es a tr e nch 1 10 r wherein the spacing between th & ~> 
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trench 110 and the alignment mark 106 is denoted as "D". The spacing "D" is at least 
fiv^rimes the flat spacing 106b "d" between the recesses 106a. Preferably, the spacing 
D is from*3ften3t-544o^^ fiuhi abuirHxi to 

When "D" is at least 5 times "d", the upper sidewall of the recesses 106a of the 
alignment mark 106 is prevented from being damaged during the step of global 
planarization by means of chemical mechanical polishing. The scattering of the 
incident light due to the damage induced to the upper sidewall of the recesses 106a is 
thereby prevented. As a result, the alignment mark can provide a clear alignment signal 
to the overlay detector to increase the alignment accuracy. 

Accordingly, the present invention provides an alignment mark configuration, 
wherein the problem relating to damage inflicted upon the alignment mark due to 
chemical mechanical polishing is prevented. As a result, the diffraction pattern of the 
alignment mark is sharper to provide a clear alignment signal to the overlay detector. 
The alignment accuracy is thus greatly increased. 

Therefore, regardless of the type of the trench being formed on the substrate, the 
distance between the trench and the alignment mark is at least 5 times the flat spacing 
between the neighboring recesses. As a result, when the substrate is pressed against the 
flexible polishing pad on the polishing table, the polishing pad can maintain flatness in 
the neighborhood of the alignment mark. Damage, resulting from the polishing process, 
to the upper part of the sidewall of the recesses of the alignment mark is thus prevented 

According to the present invention, damage to the alignment mark is prevented. 
A clear alignment signal thus results to provide a good overlay result and to increase the 
yield of the product. 
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It will be apparent to those skilled in the art that various modifications and 
variations can be made to the structure of the present invention without departing from 
the scope or spirit of the invention. In view of the foregoing, it is intended that the 
present invention cover modifications and variations of this invention provided they fall 
within the scope of the following claims and their equivalents. 



